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(54) CnOCOB rA30TEPMM>HECKOrO HAHECEHMfl nOKPUTMH 

(57) PecpepaT: 

Cnoco6 ra30TepMMMecKoro HaHeceHna 
noKpbiTMR BKniOMaeT npeABapnTenbHyio 
MexaHMMecKyK) noflroTOBKy noBepxHOCTM 
M3flennn, HaribmeHne MaTepnana b BUfle 
^acTMi^, pa3orHaHHbix ao CKopocTetf m 
pa3orpeTbix ao TeMneparyp, o6ecneMMBaioinnx 
nnaoTMHHoe AecpopMMpoBaHne npn yAape o 
noBepxHOCTb M3Aenna BmoTb ao TeMneparypbi 
nnaBneHMfl ynbTpa3ByKOBoe B03AeiicTBMe 
ocymecTB^nioT oAHOBpeMeHHO c HanbineHMeM, 
HenocpeACTBeHHO b rwTHe HanbineHun b MOMem - 
yAapa HacTkm o noBepxHOCTb. YnbTpa3ByKOBoe 
B03AeficTBMe iworyT ocymecTBJWb 
noBepxHOCTHbiMn BonHaMM (BOjwaMU Pane*) 

Vim HOpManbHblMH BOJWaMM (BOJWaMH Jl3M6a). 

2 3.n. *-Jibi, 3 mji. 
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(54) METHOD OF GAS-THERMALLY APPLYING COATINGS 

(57) Abstract: 

FIELD: coatings. SUBSTANCE: method 
involves preliminarily mechanical treatment 
of object surface and spraying material in 
the form of particles accelerated to 
velocities and heated to temperatures 
ensuring plastic deformation upon striking 
object surface up to melting temperature. 
Simultaneously, ultrasonic action is 
performed directly in spraying spot at the 
moment particle strikes the surface. 
Ultrasonic action may be provided through 
surface waves (Raley waves) or normal waves 
(Lamb waves). EFFECT: intensified process. 3 
cl, 3 dwg 
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H3o6peTeHne othocmtch k TexHonornn 
HaHeceHMfi noKpbiTi/itf, b nacTHocTM k 
ra30TepMMHecKMM cnocooaM HaHeceHi/iH 

nOKpblTMM. 

B TexHOJiornn HaHeceHna noKpbiTuCi 
M3BecTHbi cnoco&bi, 3aKnioHaioinMeca b 
HanbmeHMM noKpbiTufi nna3MOTpoHaMM, 
nnaMeHHbiMM ropeiiKaMM, aneiapoflyroBbiMM 
MeTannn3aTOpaMH, sneiapoMCKpoBbiM cnoco6oM 
m T.fl. Ha 3apaHee noflroTOBneHHyio noBepXHocTb 
fleTajin, KOTopyio b npoL(ecce HanbineHMH 

nOflBepraiOT HM3KOHaCTOTHblM MexaHMnecKUM 

KOJie6aHMf)M b nnocKOCTM noBepxHocTM fleTann 
[1] 

OflHaKO 3tot cnoco6 Tpe6yeT 6onbiunx 
3aTpaT 3Heprnn pjm o6ecneHeHMn KoneoaHMfl 

M3fleilMM m He npMMeHMM Pf]f\ MaCCOBblX 

KpynHora6apMTHbix M3flenni3. Ana 3Toro cnoco6a 
xapaiaepHa nmmn npoHHOCTb cL(enneHHH m 

npOHHOCTb nOKpblTMfl. 3HaHMTenbHbl M BpeflHbl 

B03HMKaioii^Me npa HaHeceHMM nOKpblTMM 

BM6paL(MM H UjyMbl. 

Han6onee 6nM3KMM TexHMMecKMM peiueHMeM 
aBJineTcsi cnoco6 ra30TepMHHecKoro HaHeceHMH 
noKpbiTM^, BKnionaiomMM nocnoHHyio 
MexaHMHecicyio o6pa6oTKy HanbmeHHbix cnoeB n 

H3fle/lMfl C yJlbTpa3ByKOBblM B03fleMCTBMeM c 

HacroTofl 17-43 asnynaTeneM, 
pacnonoweHHbiM 3a naTHOM HanbineHHfl [2] 
HeflOdaTKOM stord cnoco6a HaHeceHMM 

nOKpblTMM HBnfleTCfl 06pa60TKa npaKTMHSCKM 

ocTbiBLUnx nocne yflapa 4acTML( n yMeHbiueHMe 
BejiMHMHbi MMny/ibCHoro m HanopHoro flaBneHMH 
b KOHTaicre MacTMi^a-nosepxHocTb flo Hyna TaK 
KaK 3a BpeMfi nopaflKa % *0,02 0, Koropoe 
npoxoAMT nocne yAapa HacTim o noBepxHOCTb 

U3pf3!Wf\ flO MOM6HT3 yjlbTpa3ByKOBOM 

o6pa6oTKM, HacTMLjbi ycneBaiOT ocTbiTb (t 0CT = 10 
" 7 - 10" 4 C). 9TO npMBOflMT K HeflOCTaTOHHOR 

npoHHOCTM cuenneHMH n npoHHoc™ noKpbiTMfl, 
HeflOCTaTKaMM storo cnoco6a fmnaioTCfl 

HeB03M0>KH0CTb o6pa60TKM CT10>KHblX nOKpblTMM, 

HaHOCMMbix Ha cnowHbie penbecpbi 
(noBepxHocTM c pe3b6o«, KaHaBKaMM), 
BHyTpeHHue noBepxHocTM TpyoonpoBOflOB, 

TOHKOCTeHHbie HeKeCTKMe KOHCTpyKL^MM, a TaiOKe 

Heo6xoflMMocTb oonbiuoro KOJlMMeCTBa 
pa3Hoo6pa3Hbix cpopM M3nyHaTenefi 
ynbTpa3ByKOBbix bohh m KOHijeHTpaTOB k hum. 

PewaeMafl TexHMMecKan 3aflana 
3aKnK3HaeTcn b tom, hto yBenuMMBaeTcn 
npoHHocTb, aflre3Mfi (npOHHOCTb ci^enneHMn) 
noKpbiTuR 3a cneT o6pa6oTKM ropflHMX 
(HarpeTbix) Hac™^ pacwupflKJTCfl 
TexHonornnecKMe bo3mo>khoctm cnocoCa 
HaHeceHMfi noKpbmifi Ha fleTann c moObiM 
penbecpoM noBepxHocTH m jik)6om cpopMbi. 

PeujaeMaa TexHkwecKaa 3aflana 
flocTMraeTcn TeM, hto b onoco6e HaHeceHMfl 
noKpbiTM^, BKnioMaiOLneM MexaHkwecKyio 
noflroToBKy o6pa6aTbiBaeMod noBepxHoc™ 
M3flejinii, HanbiJieHi/ie MaTepnana b BMfle 
HacTMi^, pa3omaHHbix flo CKopocTeti m 
pa3orpeTbix flo TeMnepaTyp, o6ecneMMBaiomMX 
nnacTMHHoe flecpopMnpoBaHne npM yflape 
HacTML( BnnoTb flo TeMnepaTypu nnaBneHun 
HacTMM, yribTpa3ByKOBoe B03flePicTBMe 
ocymecTBnflioT oflHOBpeMeHHO c HanbineHneM 
HenocpeflCTBeHHO b n^THe HanbineHMH b momght 
yflapa nacTnu o noBepxHOCTb. 

yjibTpa3ByKOBoe B03fle«CTBMe MoryT 

OCyifleCTBTIflTb nOBepXHOCTHbIMM BOJIHaMkl MJ1M 

BOjiHaMM Pane?). 

YnbTpa3ByKOBoe B03flei^cTBne Moryr 
ocymecTBnaTb, B036y>Kflaa HopManbHbie BoriHbi 



HJ1U BOJIHbl Jl3M6a. 

YnbTpa3ByKOBoe B03flePicTBMe b naTHe 
HanbiJieHMfi b MOMeHT yflapa nacTMM o 
noBepxHOCTb M3flenM5i, b npoi^ecxe nx 
nocneflyiomero flecpopMnpoBaHMfi m ocTbiBaHun, 
no3BonneT mhtghcmbho h mthobghho pa3pyiuaTb 
oKHcHbie nneHKM, hto o6ecneHMBaeT 6bicTpbifi 
KOHTaKT HarpeTbix flo BbicoKoPi TeMnepaTypu 
(BnnoTb flo TeMnepaTypu nnaBJieHMa) nacTMi^ c 

lOBeHMJlbHO HMCTOM nOBepXHOCTbK) M3flenMi1. 

BbicoKan TeMnepaTypa m OflHOBpeMeHHO 
fleKcTBMe HanopHoro m MMnynbCHbix flaBneHMM c 
HanoweHneM ynbTpa3ByKOBoro flaBJieHun, 

BOSHMKaiOlflerO OT B03fle^CTBMfl 

yribTpasByKOBoro nyna, no3BonaeT CHM3MTb 
aneprnio aKTMBaMMOHHoro 6apbepa (E a ), 
cflenaTb noflno)KKy 6onee aKTMBHOM, 
o6ecne4MTb 6onee 6bicTpyio nepecTpoPiKy 

XMMMHeCKMX M MeTajlJIMHeCKMX CBH3eK Me>Kfly 

aTOMaMM 4acTML\ n noflno>KKM. 9tm cpaiaopbi 
o6ecneHMBaioT npo^Hoe npMBapuBaHMe HacrnL( k 
noBepxHocTM M3flennn. 

B03MO)KHOCTb HanblTieHMfl nOKpblTMM M 

OflHOBpeMeHHO ynbTpa3ByKOBoe B03fleiicTBMe Ha 
noBepxHOCTb M3flennn b o6nacTM nnTHa 
HanbiJienun co cno)KHbiM peribecpOM, a TaiOKe 
noBepxHocTM co cnei^naribHo noflroToaneHHbiM 
peribecpOM, HanpMMep noBepxHOCTb c pe3b6oii, 
KaHaBKaMM, noBbiwaeT npOHHOCTb m aflresnio no 
cpaBHeHMio c npoTOTunoM. npeflno)«eHHbiii 
cnoco6 HaHeceHMn noKpbiTuR no3BOJineT 

b yjibTpa3ByKOBoe B03fleMCTBMe Ha Bee 
le MacTML\bi, HaxoflHLflnecfi b o6nacTM 
fleticTBMfl yribTpasByKOBoro nyna, hto 
HeB03Mo>KHO b aHanore, npoTOTune, TaK KaK 
Kone6aHna B036yjKflaioTCR ynbTpasByKOBbiM 
M3nyHaTejieM nyTeM npnjio>KeHMfl ero k 
M3fle/iMio, a He k noKpbiTMio, a 3to, b cboio 
oHepeflb, oSecneHMBaeT 6onee 0Ta6nnbHbie 
xapaKTepnoTMKM noKpwTun m 

BOCnpOM3BOflMMOOTb CBOt^OTB (npOMHOOTb, 
aflre3MH, nnOTHOOTb, H3HOCOCTO&KOCTb). 

yribTpa3ByKOBoe B03fleiicTBMe 
noBepxHocTHbiMM BonHaMM miw BonHaMM Psnea 
no3BonaeT B036y>KflaTb KoneOaHiw na 
noBepxHocTM M3flennn (Kone6aHMn nacTMM 
nponcxoflUT no annnncaM), hto co3flaeT KaK 
Hanpn>KeHHR pacT^eHwa c«aTMR b okhchoCi 
nneHKe no KacaTeribHOM k noBepxHocTM nBTHa, 
TaK m CKJiaflbiBaeTCH c MMnyribCHbiM n HanopHbiM 
AaBJieHkieM, yBenuMMBaa TeM caMbiM o6iflee 
flaBJieHiie b KOHTaicre, B03fleiicTByfl b Bi/ifle 
yflapHbix I4MKTIOB (nMnyribcoB). Bo3fleMCTBne 
BormaMU Panes 3HaMmenbHo noBbiujaeT 
npoMHocTb ci^enneHMfl m npOHHOCTb noKpwTMa, a 
TaiOKe yMeHbiiiaeT pac»oflbi 3HeprMM npn 
HaneceHMM noKpbiTMfl na KpynHora6apnTHbie 
MaccoBbie mnenm. 

YnbTpa3ByKOBoe B03fleMCTBMe, 
o6ecneMMBaK>inee B035y>KfleHMe HopManbHbix 
BonH vow BonHbi r\owi5a, paciunpneT 
TexHonornnecKne bo3MO«hoctm cnoco6a 
HaHecennfl noKpbiTMCi Ha TOHKOCTeHHbie 
M3flennn, H3flenna cnoKHotf (popMbi, 
npoM3BOflHTb HanbineHne OflHOBpeMeHHO Ha 
Sonbiuyio nnou^aflb (HanpMMep HecKonbK^MH 
ropenraMU nnn oahmm ycTpoMCTBOM flna 
HanbineHMH noKpuTMii). . 

npeflnojKeHHoe TexHMHecKoe peujeHne 
yflOBneTBopaeT KpnTepnio "M3o6peTaTenbCKnR 
ypoBeHb", TaK KaK OTnuHMTenbHbie npM3HaKM 
nosBonaioT nonymiTb "HOBoe cboKctbo" - 
noBbicMTb npOHHOCTb cMenneHMH n npOHHOCTb 
noKpbiTun, pacujupMTb TexHonornnecKne 
bo3MO«hoctm npn HanbineHnn Ha fleTann 
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cnroKHofl cpopMbi. 

M3 M3BeCTHblX MCTOHHMKOB MHCflOpMal^MM 

aBTopaMM He ooHapyxeHbi npn3HaKM, noAOOHbie 

BBefleHHbIM OTJlMHMTeJlbHblM. 

Ha cpur. 1 npeACTaBiieHO ycTpotfcTBO, Ha 
kotopom peann3oaaH cnoooS HaHeceHUH 
noKpbiTMJi c B036y>KAeHMeM ynbTpa3ByKOBbix 
Kone6aHnfl b njiTHe HanbiJieHkia; Ha cptir. 2 
ycTpoficTBO c B036y>KfleHMeM noBepxHOCTHbix 
bojih mjim bojih Panea; Ha cpur. 3 ycTpoMCTBO c 
B036y>KHeHMeM HopManbHbix BonH mw bohh 
JlaM&a. 

YcTpoPicTBO (cpnr.1) coflepaaiT nna3MOTpoH 
mjim nnaMeHHyio rope^Ky 1 Ana HaHeceHnq 
noKpbiTMJi 2 Ha noBepxHocTb mppmn 3 b BMfle 
nac™ 4 4, y^bTpa3ByKOBOfi M3nyHaTenb 5, 
KOHLieHTpaTop 6. ynbTpa3ByKOBOM M3^yMaTenb 5 
n KOHueHTpaTop 6 ycTaHOBJieHbi Ha M3flennn 3 c 
B03Mo>KHOCTbio B036y>KfleHM5i ynbTpa3ByK0Bbix 
KoneGaHM^ b naTHe HanbineHMH 7 m coeflMHenbi 
c reHepa-ropoM ynbTpa3ByKOBbix KO/ie6aHMti (He 
noKa3aH). 

YcTpoflcTBO (cpnr.2) b omanae ot 
ycTpoficTBa (cpnr.1) coflep>KMT BMecTO 
ynbTpa3ByKOBoro M3nyHaTena 5 ynbTpa3ByKOBoPi 
M3ny4aTenb noBepxHOCTHbix Bonn 8. 

YcTpoMCTBO (cpnr.3) b omMMne OT 
ycTpoPicTBa (cpnr.1) coflepxMT BMecTO 
ynbTpa3ByKOBoro M3nyMaTen$i 5 ynbTpa3ByKOBoCi 
M3JiyHaTenb pfls\ B036y»<AeHMfl HopManbHbix 

BOJIH 9 C KOHL(eHTpaTOpOM 10. 

npeflnaraeMbiR cnoco6 ra30TepMMHecKoro 
HaHeceHMfl noKpbiTnti ocymecTBnflioT 
cneflyKDinnM o6pa30M. 

HenocpeflCTBeHHO nepefl HanbmeHneM 
noBepxHocTb H3flennfl 3 noAaepraioT 
MexaHUMecKow noflroTOBKe, HanpuMep 
Apo6ecTpy8Hofi o6pa6oTKe c Lie/ibK) 
aKTMBMpoBaHUfl noBepxHOCTM M3flennfl, 
C03flaHM« MMKpopenbecpa, npn Heo6xoflMMOCTM 
HaHocflT MeriKyio pe3b6y win KaHaBKM (Ana 
co3flaHMH MaKpope/ibecpa), 3aTeM v 



Ha noBepxHOCTH H3flennn 3 (cpnr.1) (b 
flaHHOM cnynae Ha oopaTHofl CTopoHe 
OTHOcHTenbHO noBepxHOCTM HanbineHUR) 
ycTaHaBnuBaioT ynbTpa3ByKOBOM M3nyHaTenb 5 c 
KOHL\eHTpaTOM 6 Ha cnoe CMa3KH Ann Hafle*Horo 
KOHTatcta. yjibTpa3ByKOBOM n3nynaTenb 5 
oeecnennBaeT B036y«AeHne ynbTpa3ByKOBbix 
Kone6aHnfi b nnTHe HanbmeHun 7, ncnycKan 
yribTpa3ByKOBOM nyM 3aAaHHofi nacTOTbi n 
molmhoc™, onpeAenaeMofl reHepaTopoM 
ynbTpa3ByKOBbix Kone6aHMfl. KoHL^eHTpaTop 6 
o6ecneHMBaeT yBennneHne noTOKa 
ynbTpa3ByKOBoR aHeprnn ao 3aAaHHoro 
3H8HGHMH B o6nac™ nsiTHa HanbineHMfl 7. 

B nna3MOTpoH 1 noAaeTCH HanbinaeMbitf 
MaTepnan b BMAe nopowKa wnH npoBonoiw, 
KOTopbiCi pa3roHJieTCfl ao CKopocTePi, 
HarpeBaeTca ao TeMnepaTyp, o6ecneHMBaioiMMx 
nnacTHMecKoe AecpopMMpoBaHHe nacTnu 4 
BnjioTb ao TeMnepaTypbi nnaBneHMH. npn 
BCTpene ropanux HacTui^ 4 c noBepxHOCTbio 
M3Aenna 3 b MecTe KOHTaKra 
nacTnua-noBepxHOCTb mppnvm 3 co3flaeTCH 
MMnynbCHoe n HanopHoe AasneHMe o6me(^ 
AnkiTe/ibHOCTbio lO^-IO" 9 c, KOTopoe 
pa3pyiuaeT TOHKne OKHCHbie nneHKM. 
Bo36y>KAeHMe yribTpa3ByKOBbix KOJie6aHM« b 
MecTe KOHTaiaa HacTHLia-noBepxHocTb mp&nvm 
co3AaeT AonoriHMTenbHoe AaBneHne, 
conocTaBUMoe no BennnuHe c MMnynbCHbiM n 
HanopHbiM AaBneHneM, hto ycKopaeT npouecc 
pa3pyweHMH OKMCHbix nneHOK, pe3KO 



yBeriMHMBaeT o6myio nnomaAb 
HarperoPi eii^e He ocTbiBwetf nacTkmbi c 

lOBeHMnbHO HMCTOM IIOBepXHOCTblC M3AejlMH. 

HHTeHCMBHee npoieKaioT AHcpcpy3MOHHbie 

npOL|eCCbl, npOMCXOAUT MHTeHCMBHblR BblXOA 

BaKaHcuR, AncnoKau,uu Ha noBepxHocTb 
KOHTaicra MacTkma-noBepxHOCTb M3Aenmi. 
CHM)KaeTcfl TaioKe aneprnH aKTMBai^MOHHoro 
6apbepa (E a ). noAno>KKa CTaHOBMTCH 6onee 
aicrnBHoPi, o6ecneHMBaeTCfl 6onee 6bicTpaa 
nepecTpofiKa xnMnnecKnx n MeTajinnnecKnx 
CBn3eCi Me>KAy aTOMawin MacTnu, n n3AenneM 3. 
3tm c}>aKTOpbi o6ecneHMBaioT npoHHoe 
npuBapMBaHne nacTMLi 4 k noBepxHOCTM mnenm 
3, hto npuBOAMT k o6pa30BaHnio npoHHoro, 
nnoTHoro, c BbicoKOM aflre3neM noKpbiTMH. 

ynbTpa3ByKOBoe B03AeMCTBne Ha 
noBepxHocTb M3Aenmi 3 k Ha HanbmaeMbie 
HacTimbi 4 (cpnr.2), ocyii^ecTBJiaeMoe 
nanyMaTeneM noBepxHOCTHbix botih 8, 
no3Bon«eT noMMMO onucaHHbix Bbiaie 
npenMyinecTB HaHOCMTb noKpbiTMn Ha 
He6oJibUJkie ynacTKM, b tom MMcne 
TpyAHOAocTynHbie, MaccuBHbix, 
KpynHora6apnTHbix M3AennM npn He6onbojnx 
3aTpaTax SHeprnn m pacmnpHeT 
TexHonornHecKne bo3MO>khoctm cnoco6a 
HaHeceHMsi ra30TepM unecKnx noKpuTuR. 
KoHL^eHTpaTop ynbTpa3ByK0Bbix nyqeti b stom 
cnynae Moxej He ncno/ib30BaTbCH. Ha cpur. 2 
noKa3aHO b KaMecTBe H3Aenn« 3 ToncTocTeHHaa 
Tpy6a vinvi npyTOK, KOTopaa Bpai^aeTca c 
onpefleneHHoii CKopocrrbio. 

yr)bTpa3By<OBoe B03AeiteTBne M3nyHaTeneM 
5 (cpnr.3) Ha HanbinweMbie HacTHLibi 4 n 
noBepxHocTb M3Aennfl 3, ocyu^ecTBnaeMoe 

HOpMa/lbHbIMM BOTIHaMM MT1H BO/1 Ha MM ri3M6a, 

no3BonfleT paoujupnTb TexHO/iowecKkie 
bo3mo)Khoctm cnoco6a ra30TepMMHeoKoro 
HaHeceHna noKpbiTMH Ha TOHKOCTeHHbie yqacTKM 
KpynHora6apnTHbix AnnHHOMepHbix naflenn^, 
HanpMMep tiuctob, Tpy6 m t.a. (Ha cpnr.3, y3en 
I, noKa3aHO KaK AecpopMnpyeTca M3Aenne 3 b 

BUfle TOHKOCTeHHOrO TIHCTa npM B036y>KAeHMM 
HOpManbHblX CUMMSTpMHHblX BOnH). 

Hcnonb30BaHMe npeAnaraeMoro cnoco6a 
ra30TepMMHecKoro HaHeceHMH noKpbiTkifi c 
y^bTpa3ByKOBbiM B03Aei^CTBneM b nHTHe 
nanbineHUH b MOMeHT yAapa MacTnu, o 
noBepxHocTb, no3BonaeT: 

noBbicnTb npoMHOcTb ci^enneHUH noKpbiTMfl, 
ero npwHocTb m nnoTHOCTb, a TaioKe 

M3HOCOCTOfiKOCTb; 

paciunpnTb TexHonornnecKMe bo3mo>khoctm 
cnoco6a HaHeceHMR noKpbiTnK; 

yMeHbLUMTb pacxoAbi aHeprnn npn 
HaHeceHnn noKpbiTnii. 

(PopMyna M3o6peTeHMfi: 

1. Cnooo6 ra30TepMMHecKoro HaHeceHMa 
noKpbiTM^, BKniOHaioiUMK MexaHMMecKyio 
noATOTOBKy o6pa6aTbiBaeMot^ noBepxHOCTM 
M3AenMH, Hanbinenne MaTepnana b BMAe 
MacTim, pa3omaHHbix ao CKopocTei^ m 
pa3orpeTbix ao TeMnepaTyp, o6ecne^nBaioinMX 
nnacTM^ecKoe AecpopMnpoBaHMe npn yAape 
MacTHL( BnnoTb ao TeMnepaTyp nx nnaBneHMH, 
ynbTpa3ByKOBoe B03AeficTBMe, 0TnnMaK>uj,n&cR 
TeM, hto ynbTpa3ByKOBoe B03AeRcTBne 
ocymecTanflioT OAHOBpeMeHHO c HanuneHneM 
HenocpeflCTBeHHO b nflTHe HanbineHMH b MOMeHT 
yflapa HacTML( o noBepxHocTb. 

2. Cnoco6 no n.1, OTnunaioiUM^CR TeM, hto 
ynbTpa3ByKOBoe B03fle^cTBMe ocymecTBiiflioT 
noBepxHocTHbiMM BonHaMM nnn BonHaMM Panen. 

3. Cnoco6 no n.1, OTnuHaioinMRcji TeM, hto 



Z) 

a: 



ynbTpa3ByKOBoe B03fleiicTBne ocymecTBJiflioT, 
B036y»cflaji HopManbHbie bojihw win bojihh 



Jl3M6a. 



CO 



CO 
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